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“Construction Costs.”” By W. N. Connor. 
Memoir of Deceased Member. 


Reprints from this publication, which is copyrighted, may be made, 
provided full credit is given to the author and the Society. 

Contributors are hereby notified that proof will not be submitted. to 
them for examination unless requested before the roth of the month pre- 
ceding the month of publication. 


MINUTES OF MEETING. 


BOSTON, April 20, 1921. — A regular meeting of the Boston 
Society of Civil Engineers was held this evening at Chipman 
Hall, Tremont Temple, and was called to order at 7.50 o’clock 
by the President, Robert Spurr Weston. 

There were 34 members and visitors present. 

The President stated that, owing to illness, the Secretary 
would be unable to be present. Professor Spofford moved that 
Mr. F. I. Winslow act as Secretary pro tem., and, on his declining, 
Mr. J. L. Howard was elected as Secretary pro tem. 

The President gave an informal account of the meeting of 
the American Engineering Council held in Philadelphia. 

Mr. F. I. Winslow offered the following motion: 


““ Moved: That any member of this Society who has paid the 


dues assessed to him for forty years shall thereafter be exempt 


from the payment of all dues to the Society.” 
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On motion of Professor Spofford, the motion was amended 
to be referred to the Board of Government. 

The President then introduced Mr. Walter E. Spear, a 
member of the Society, who presented a very interesting paper 
on the ‘‘ Public Works in Modern Greece,’ dealing with the 
proposition for a water supply for Athens and Pirzus, illustrated 
with numerous lantern slides. 

After questions and discussions by Messrs. Spofford, Arm- 
strong, Gunby and Weston, a vote of thanks was passed Mr. 
Spear. 

' The meeting adjourned at 9.30 P.M. 
J. L. HOWARD; 
Secretary pro tem. 


APPLICATIONS FOR MEMBERSHIP. 
|May 15, 192T.} 


THE By-Laws provide that the Board of Government shall 
consider applications for membership with reference to the 
eligibility of each candidate for admission and shall determine 
the proper grade of membership to which he is entitled. 

The Board must depend largely upon the members of the 
Society for the information which will enable it to arrive at a 
just conclusion. Every member is therefore urged to communi- 
cate promptly any facts in relation to the personal character or 
professional reputation and experience of the candidates which 
will assist the Board in its consideration. Communications 
relating to applicants are considered by the Board as strictly 
confidential. 2 

The fact that applicants give the names of certain members 
as reference does not necessarily mean that such members en- 
dorse the candidate. 

The Board of Government will not consider applications 
until the expiration of twenty (20) days from the date given. 


KENT, RoBERT WILLARD, Newton Centre, Mass. (Age 31, b. Woon- 
socket, R. I.) Educated in the Woonsocket High School and Rhode {sland 
State College, graduating in 1911 with a degree of B.S. Employed in summer 
vacations as follows: 1908, assistant to Master Mechanic, Manville Co., 
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Woonsocket, R. I.; 1909, in United States Engineer Corps, at Newport, R. I.; 
1910-11, Newport Water Works; since graduation spent three months with 
T. G. Hazard, Jr.; from November, 1911, to November, 1913, engineer for 
Fore River Ship Building Corp., Quincy, Mass.; November, 1913, to March, 
1914, engineer for Newport News Shipbuilding & Dry Dock Co.; March, 
1914, to October, 1916, engineer for F. A. Sayles Industrial Interests, Paw- 
tucket, R. I.; October, 1916, to August, 1917, industrial and construction 
engineer for Cooley & Marvin Co., Boston; August, 1917, to February, 1919, 
Ist Lieutenant Ordnance Department, U.S.A.; February, 1919, to the present, 
construction engineer, Cooley & Marvin Co., Boston. Refers to T. G. Hazard, 
Jr., W. Kent, F. H. Mills, A. J. Ober, C. F. Parker, R. F. Rhodes and A. 
Seagrave. 

MULCARE, THOMAS, Cambridge, Mass. (Age 34, b.. North Adams, 
Mass.) Graduate of University of Vermont with a degree of B.S. in civil 
engineering. From July, 1909, to March, 1910, with the Springfield Water 
Department on the construction of Borden Brook Dam; from March, 1910, 
to September, 1910, with the Pittsburg Contracting Co. on the Catskill Aque- 
duct construction; September, 1910, to April, t911, with the N. Y. C. & 
H. R. R. R. on electrical zone work at Yonkers, N. Y.; April, 1911, to Feb- 
ruary, 1912, with the Grand Trunk Pacific R. R. as resident engineer on the 
Regina-Moose Jaw Branch; from February, 1912, to August, 1913, and from 
June, 1914, to October, 1915, in the contracting business in North Adams; 
from August, 1913, to June, 1914, and from October, 1915, to February, 1917, 
with the Public Service Commission on New York City subway construction; 
from February, 1917, to March, 1921, with the Turner Construction Co. as 
superintendent, and at present in the contracting business. Refers to T. M. 
‘Beach, E. E. Lochridge, J. J. Rourke and A. G. Tomasello. 

Newsom, REEvEs J., Lynn, Mass. (Age 27, b. Columbus, Ind. 2 Gradu- 
ated from Purdue University in 1913, followed by one year at Mass. Inst. of 
Tech. From May, 1914, to July, 1916, was resident engineer, Lynn Addi- 
tional Water Supply; July, 1916, to January, 1918, superintendent of Water 
Works, Lynn. Refers to H. K. Barrows, C. B. Breed, L. Metcalf and W. L. 
Vennard. 

VALDES, VIVIANO L., Boston, Mass. (Age 20, b. Monterey, Mexico.) 
Attended a preparatory school in Monterey, Mexico, 1913-1916; spent one 
year at the University of Notre Dame, and entered Mass. Inst. of Tech. in 
the fall of 1917. Refers to J. B. Babcock, G. L. Hosmer, A. P. Porter, D. 
Porter, K. C. Reynolds, and C. Hale Sutherland. 
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CONSTRUCTION COSTS. 
By W. N. Connor.* 


(Presented February 16, 1921.) 


INTRODUCTION. 


THERE have been many books, pamphlets and papers 
published on cost accounting, but very few dealing with its 
application to construction work. One reason for this is that 
so few contractors keep a thoroughly accurate check on their 
costs or maintain a standard cost system. A majority rely on 
their bookkeeping department to furnish them cost data. This, 
to my mind, is doubtful practice, as a bookkeeper deals in ab- 
solutely accurate figures down to a penny, while the cost account- 
ant’s viewpoint is somewhat more liberal. 

I do not mean by this that the cost accountant’s figures 
need not check with the bookkeeper’s ledger, for they must; 
but the training of the bookkeeper is such that he will naturally 
figure his costs in the same manner as he keeps his accounts, and 
thereby often lose the sense of proportion of costs. Costs are 
really tied up just as closely with the engineering and estimating 
departments as with the accounting department. The cost 
accountant should understand the physical side and be able to 
visualize the work itself —a thing which a bookkeeper is not 
trained todo. . 


* Chief Cost Accountant, A berthaw Construction Company, 27 School Street, Boston, Mass. 
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In the introduction to the book ‘‘ How to Find Factory 
Costs,” by C. B. Thompson, occurs the following: 

“The Federal Trade Commission has called attention to 
the fact that less than 20 per cent. of the business concerns in 
this country have a cost system, and that a large proportion of 
the many failures recorded every year is due to the absence of an 
accurate knowledge of what it costs to manufacture and sell. 
The Commission is urging every business man to take this first 
step in the development of that primary effectiveness by means 
of which alone this country can be brought to an appropriate 
degree of industrial preparedness.”’ 


Mr. Thompson also says: 


“The chief distinction between financial accounting and 
cost accounting is that the former deals exclusively with the 
money and credit transactions of a business, while the latter 
deals with these same transactions but with reference to the cost 
of products and operations. The unit of financial accounting is 
the unit of money, whether the dollar, the pound, or the franc, 
while the units of cost accounting are the units of money plus the 
units of operations, of sales, of product and of time.” 


The three functions of any cost accounting system are: 

1. To aid in assuring the economical handling of the work 
while it is in progress. 

2. To obtain figures to compare with the estimate. 

3. To supply data for use in estimating future work. 

These are given in order of their importance. 

Costs must be available at once to be effective in aiding 
economical handling of the work. Delayed reports of costs are 
practically useless in effecting any savings while the work is in 
progress. Proper cost reports have been compared to a fire- 
alarm system, in that they should not alone be able to give notice 
of some unusual condition but equally lead the investigation to 
the seat of the trouble. 

Each morning the labor costs of the previous day should be 
known. This is not necessary or feasible on all items of work, 
but on such as concrete, excavation, brickwork, etc., it is possible 
and extremely important that the superintendent of a job should 
know the daily labor unit costs. If he has them he can take up 
with the foremen at once any variations between estimates and 
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actual performance, and endeavor to equalize disproportionate 
costs of any unit before it is too late. Prompt cost reports enable 
him to comment intelligently on various items before they become 
past history, and to be certain that both he and his foremen 
understand just what constitutes matters of major importance 
from the costs standpoint. 

Only the direct labor on any operation should be included 

in these cost figures: that is, plant, overhead, etc., should be 
reported separately and not included with the direct labor 
charges. 
By regular comparison between the actual costs obtained 
and the estimate, and by means of comparative statements 
_ made weekly and monthly, overruns or savings on the estimate 
may be discussed with the owner at once and he may be kept 
informed as to just how the job stands financially. This is 
particularly important on percentage work, as it permits the 
contractor and the owner to get together and talk over the 
progress of costs, and, if necessary, to make intelligent changes 
of plan while the work is under complete control and the financial 
bearing of changes is understood. 

It used to be the custom, and I’m afraid it is yet in a good 
many companies, to regard costs as something to be kept secret 
and locked up tight, never letting the foreman know what his 
costs were, but always suggesting that they were excessive. 
How can a man be held responsible for his costs unless he is 
given. full information regarding them while his work is in 
progress? And what makes for better work and loyalty then 
telling a man when his costs are good and commending him for 
the fact? 

A few years ago a paper was read before this Society en- 
titled, ‘‘ Cost Accounting on Construction Work.’’ This well- 
written pamphlet explained fully the system then used by the 
Aberthaw Construction Company for keeping costs. Since 
then, some changes have been made, the principal ones con- 
sisting of a change of forms, the placing of actual tabulating of 
the costs with the job, and the establishing of a separate cost 
accounting department, where before cost accounting had been 
a function of the estimating department. 
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It is difficult to make a paper interesting in which one is 
dealing almost entirely with figures, and I have decided that 
perhaps the best method is to show the various forms and explain 
their use and functions. 

It is my intention to start with the making of an estimate 
and to follow through the various steps taken with an explana- 
tion of the forms used to record these cost data. I shall take up, . 
first, the labor costs. 


SECTION I. 


LABOR COSTS. 
1. Summary of Estimate. 


At the start of a job an estimate is made in the usual man- 
ner. This shows the actual take-off from the plans, with the 
items, quantities, units and amounts. These units include the 
labor, material, overhead and plant costs. 


FORM I. 
ABERTHAW CONSTRUCTION COMPANY, BOSTON. 
Job No. 1175. November 4, 1919. 
SUMMARY OF ESTIMATE. 


Merc. BUILDING, TORRINGTON MANUFACTURING Co., TORRINGTON, CONN. 


Concrete: 
Footings Won siacmvac ies men oes 19 c. y. $11.00 $209 
Footings 72/26 n wesc.as vse oe 199 Cc. y. 12.75 2 540 
Columns, 1o1+29+50+13+27.... 2201G Yn 12.75 2'795 
SUalCS eee eee oer a ae ne 464 f. 1. 1.50 696 
PA VIN pn ear etic MOR ee eer 748 s. f. 22 165 
Garbosribmeeredecten: th desta 8 000 s. f .08 640 

Forms: 
Exterior and interior footings. ..... 2 886s f -193 563 
Walls below: grades. |; au. oes ee 4 828 s. f. 193 990 
Extenor columns... 404 vow sen pee 225 2 120 
Interior columns, metal forms... ... 48 * 21.00 ~ 1005 
Floor and roof slab... . .. CUvoeiee  92ORRUGE Ee AZ 5 450 
Wallbenme tnt teens San Soe 4212s. 4, 23 970 


Set meets GO7 Sak aa 222 
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IN GrmiCncennel tats erate t ctr fecae h7” 110 ton 100.00 II 000 
2) DIATE hin Soe oe ee a I ton 120.00 120 
Excavation: 
Wall'teotings'and ints... 2..... 660 c. y. 2.00 I 320 
Backfill: 
Gincdeks amet ero dae Acie slo tins 75 ¢. y. 2.50 188 
Earth around footings............. 600 c. y. .60 360 
Steel windows: 
Sash, including glazing............ 6300s. f. .69 4 342 
Masonry 
Ter.a-cotta partitions 
4-in. plaster d both sides........ 5 400s. f. 50 2 700 
oe 1S cae one side Si s 
a a eee er A413 ¢. £. 65 268 
Carpentry: 
Laying foorontarrok.<........... 74 sqs. 8.00 592 
ZU Splace plawk. 22 so8 ss ake es 16M 100.00 I 600 
[-insmaple or Spruce’ ............: 93M 90.00 855 
MOLY UR CISAIIIE ton, Psa P ccoatesat fae gs asl eo 74 sqs. 25 240 
Roof over platform. .............. 250s. f. 50 125 
Roofing: 
Laying tar paper..... Se yee, A LOLOOO Sure .03 324 
3-ply tar and gravel . ....... cee 108 sqs. 1?.09 I 405 
a-pivstdroaua etavelsrc secs 2 sass : 23 sqs. II.00 28 
Toncan metal bases and cap flashing 500 f. 1. 45 225 
MoI CGNGUCLOL DOXeS. 5. ¢ atic os 2a Ge 20.00 100 
Galvanized iron gutter............ Donte. 1.50 35 
Flooring: 
i gn 0 gio lg Soe 1140s. f. 45 514 


Quantities by R.L. A. Extension by R. L. A. Checked by R. L. A. 


2. Analysis of Estimate — Labor. 

This estimate is then split into a labor and a material analy- 
sis. In the labor analysis these various items will show only the 
direct labor, with plant labor and overhead separated. 

Opposite each item in the labor analysis is shown the sym- 
bol under which the working time is to be reported. This 
analysis is sent to the job, where it becomes the standard for 
labor cost comparisons on all operations of the job, and the 

estimate is not referred to. 

One can readily see that, by separating labor and material, 
the work for the-job superintendent in following his costs has 
been made much easier. He knows by the labor analysis just 


162 BOSTON SOCIETY OF CIVIL ENGINEERS. 


what figure the Estimating Department has set for the unit on 
each item. He is able to study his labor costs without being 
obliged to figure out his material, for the cost of which he is 
very often not responsible, as a great deal of the purchasing may 
have been done at the home office. He has condensed for him 
now those units for which he is responsible. If he thinks any 
of them too low, he can take up the case at once with the Esti- 
mating Department — and I must confess that this is done quite 
often. 


FORM ‘II. 
ABERTHAW CONSTRUCTION COMPANY. 
Job No. 1175. : January 8, 1920. 
ANALYSIS OF ESTIMATE. 

LABOR. 
Code EXCAVATION. 
Di Puimping= cca ons eee eine ce share $200 
Das Clear sitek. 22s speech ods cio ee ee ee 100 
Dad Excavate for footings......... 800 c. y. $1.70 I 360 

PLANT 

Pel Towers and hoists 415 
Pen Temporary buildings 415 
Pem Mixer, motor and pits 205 
F Pes Sawmill 130 
Per Access. runs Sind saging oso, 04. °° 20 I 895 
Pe Miscellaneaua plant rao 1) 722 88s tee eee 45.03 
Pu-T  . Teaming plant 75. 
Pu Unload 245 
Peb Boiler and shack 105 

FORMS. 
Fac Exterior columns....... Make 31 sqs. 4.95 154 
a6 « sels (endear seas inn Mis chtoken ane aE TEE G 62 sqs. 10.65 660 

NC ©} ce ae Meee Sete eran Strip 62 sqs. 2.30 
Fawb Wall beams and _ pilas- : % 
REGS Sarecee- ta. eterae Make 20s 
: . qs. 3.20 64 

Fewb Parapet, ...pween Erect 42 sqs. 12.50 525 
EP swibbi's .” Wiciceunihguracseeutarces, caer te ae Strip 42 sqs. 2.30 97 

STEEL 
Ru Unload reinforcement......... 114 tons 2.30 2262 
RueV. *Teain, dct fate me 114 tons 55 63T 
Rac Cut and bend col. steel........ 27 tons ~ 3.55 96 
Rec Place col.csteehitt cas sere 30 tons 8.58 257 


Med 
Mep 
Met 


Mecw 
Mux 
Mux-T 
Muy 
Muz 


Sew 
Tef 
Ced 
Glew 
Ww 

O 
Mh 
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CONCRETE. — Mix and Place. 


Footings, piers and pipe supports 306 c. y. 
RAN IG amma eee mies Sees” 0 Gs L2Gehiv: 
Exterior and interior columns, 

floor and roof slabs, wall 

beams and interior floor 

beams, including patch and 


GIESUgbU De a ater Seis a: ST O20 CA 
CurtairwallSeen ttn (er ck ae 100 c. y. 
Unload and handle cement.... 3 400 bbls. 
(Necrcement dare w er Wie. ate 3 400 bbls. 
Trim sand stock pile.......... 850 c. y. 
Trim stone stock pile......... 2 020 tons 


OTHER TRADES. 


Set and point steel sash....... 6 800 s. f. 

Lay Tar Rok floor 1 in. thick. . 76 sqs. 

Setting doors and hardware.... *26 

GlazingySastiy te dm yet ci ks 3 200 Its. 

WV AEC IIIA TIN nur Ae ee ee oh nor ore ie AM cules wen eta ars 


Obroy Groe a drm N ns hci soc coe BE ya lhe Ghee atesagemnnneuehe 
@oldeweatherespenses ss mays eu cantons ask cies che en isietty 


3. Timekeeping Symbols. 
Most contractors use a series of numbers for reporting their 
labor operations, but Aberthaw uses a mnenomic code. 
In the Aberthaw system the first letter is always a capital 
and indicates the kind of work to be done. 


F stands for Forms, 
R for Reinforcement, 
B for Brick, 

D for Digging, etc., 


163 
1.45 444 
1.80 22 


6.70 670 
16 544 
II 374T 
085 72 
085 172 
62 422 

4.40 334 

9.75 253 
0975. 312 

500 
I 700 
2 500 


For instance, — 


in so far as possible the first letter of the item represented being 
used. The second letter is always a vowel and explains the class 


of the work. 


a stands for making items, 
e for erecting or setting up, 


i for tearing down or dismantling, 


o for repairing, 
* u for unloading. 
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The third letter, which is always a consonant, indicates the part 
of the building in which the work is being executed, as — 

f floor, 

w walls, 

ce columns, 

Ss stairs. ‘ 

As the code is the same on all jobs, our timekeepers and cost 
men quickly adapt themselves to any requirements of the work. 
If some work comes up not included in the code, a timekeeper can 
very quickly make up his symbol to cover it, and it can usually 
be interpreted by the cost man. If necessary, an explanation 
may be written opposite the item the first time it is reported. 

A real feature of this code is the manner in which it helps 
visualize the work. For instance, with numbers one might 
have 21.1 as a symbol for erecting brick walls. How much 


better is the symbol Bew, — “‘ B ”’ brick, ‘Se ”’ erect, “ w”’ walls. 
FORM III. 
STANDARD SYMBOLS 
Flat Slab Make Erect Strip Report 
Floor and roof slab panels, 

WOO Se Ae Aces eee Fafw Fefw Fif Square feet 
Floor and roof slab girts..... Fafg Fafg Fif Lineal feet 
Floor and roof slab joists.... Fafj Fefj Fif Lineal feet 
Floor and roof slab panels, 

Metals) ane seer tee eee Fafm Fefm  Fifm Square feet 
FPinths:c35 cectitornersstocbacte Fafp Fefp Fifp No. and sq. feet 
Floor and roof slab mud sills. Fafs Fefs Fif Lineal feet 
Floor and roof slab posts.... Fafv Fefv Fif Number 
Flat slab, inclusive.......... Faf Fef Fif Square feet 


Beam and Girder 
Floor beams and panels, in- 
clustves Gesamte ee Fafb Fefb Fifb Square feet 
Gutters and open drains. .... Fag Feg Fig Square feet 
Cornice, coping and belt course Fak Fek Fik Lineal feet 


Lin. ft. of stairs 


Staits ae. a. ercn eee tae Fas Fes Fis ) and sq. ft. of 
| landings. 
Tunnel walls and ceilings.... Fat Fet Fit Square feet 
WSIS isl iceore tee eee eee Faw Few Fiw Square feet 
Walls erected between slabs, : 
columns or walls previously 
Poured wee ss cere Fawp Fewp’ Fiwp Square feet 
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Wall beams, erected with slabs 
and columns............. Fawb  Fewb  Fiwb Square feet 


Threading and rethreading bolts to be charged to ‘‘e’’ symbol on 
which used. 


4. Timekeeper’s Field Sheet. 


To report the time and distribution of the men, the time- 
keeper uses a field sheet which shows each man’s number in the 
left-hand column. 

These sheets are in two series, one running from 0 to 50, 
and the other from 51 to 100, and the numbers are printed on 
the sheets, so that if a job has a series of checks numbered from 
I 200 on, the timekeeper needs only to write in the number 12. 
The next columns show the time at which the men reported for 
work and the time at which they quit work. 

Then there are eleven columns, each one representing one 
hour’s work, and headed 7-8, 8-9, 9-10, etc., up to 5-6. In 
these spaces, after each man’s number is written the symbol for 
the type of work performed. If one man is erecting forms from 
7 to 12 continuously, the symbol “ Fef’’ would appear in the 
first hour column and a dash in each succeeding column up to 
12 o'clock. Then he might change and work at erecting wall 
forms to 5 o’clock. In such case the symbol ‘ Few ’”’ would 
show. The timekeeper makes four checks a day, and if the men 
have changed their class of work between checks, he confers 
with their foremen as to the hour when changes have been made. 
The remaining columns show the rate, then the amount earned 
and the actual hours worked divided into regular and overtime. 

We have, therefore, on this timekeeper’s field sheet a com- 
plete record of each man’s daily time and class of work performed. 

This field sheet is the same length and ruled the same as 
is the pay-roll sheet. We can, therefore, in transferring the 
time from this field sheet to our pay roll, simply lay it down on 
the pay-roll sheet and copy the figures on the lines which coin- 
cide. This offers a great saving of time and is much more accu- 
rate than calling the time off, or transferring it by comparing 
the men’s numbers. 

The type of ruling on forms is a very important item. Those 
forms which are to be used together should be, in so far as 
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possible, ruled similarly. This fact I do not believe is usually 
given the emphasis that it deserves. 


5. Waste Sheet. 

The office cost man, with the timekeeper’s field sheets before 
him, now uses a sheet which is called a ‘‘ Waste Sheet.’’ He 
combines all the ‘‘ Fef,’”’ ‘‘ Med,” “ Ref,’ etc., symbols of the 
Field Sheet and figures the total daily expenditure under each 
symbol. These amounts he enters each in a column headed 
with its proper symbol. The total should check with the total 
daily pay roll. 

This sheet is ruled for seven days. It is kept up to date 
daily, so that at the end of the week the cost man has the total 
weekly expenditure for all the symbols under which work has 
been performed. The quantity man gives him the quantity of 
work accomplished, which he enters under the total weekly cost 
of the ‘‘ Waste Sheet ’’ and then figures the unit cost and writes 
that under the quantity. He then has under each symbol the 
total weekly expenditure, weekly quantity, and weekly unit. 


6. Labor Cost Record. 


The next step is to transfer these items to the Unit Cost 
Record Book. This is a loose-leaf, I. P. ring binder, carrying a 
sheet for each symbol. The first column of the sheet shows the 
date of the week ending; the second the weekly cost, the third 
the weekly quantity, and fourth the weekly unit. These items 
take up about one half the sheet. The other half shows the 
cost to date, quantity to date, and unit to date. As a partial 
check on these items there are included two columns, one for 
number of barrels of cement used, and one for cubic feet of 
concrete per barrel. At the top of the sheet, directly over the 
quantity, amount and unit to date column, is a space to write 
in the estimated quantity, amount and unit, so that these 
estimated figures can be compared with the actual figures at any 
time. 

This is kept up to date each week, and is checked against 
the total pay roll of the job. This book is the permanent record 


of the labor costs and is sent to the home office at the completion 
of the job. 


HE CBE! PLFA IM MOCKS 


169 


ABH 


JEO° tb6§ 
KD, Lg 


Ward 


QSL CAE (HAE Ate| Ss Fall fel a 
Lb L 2 986 #2 B17 |" 


Gd 
Th S7 


Pel 


Wy) 
ion 
ep 
© 
0 
Zi 
‘eS 
~ Kerr %2 57 |bsA ZL [eZ A ao bs gy |ésrw Peed Aeros SL '9/ KIOne pees 
N BED 08 STO | SKF EEG jf 0079 OT-9 -/ 
6 : oF 00 b/ | PFs ee Se: 
—_ 
O : 
OPE | sa pe |sbL/ Se Bee 
eee oe 


Or -9-/ SNIONF MIIM 


4 IIHS FL SuAA 


A WHO 


SLI/ 


ow gon 


INEERS. 


G. 


BOSTON SOCIETY OF CIVIL EN 


- 170 


qa 29g 
awyng 


a 


| 
: 
LL 


CIEL 
ea 


: 

Na 

NY ey | 
8 


~ 
Se ) 
~ 


/ 


bac 
quouwias 
‘sIqd 


™) Sy 
SS 
~N 


FEY 


RE 
\y | 9 
vy 
so ot God 
d 

N 
% my 
YON 


“Sy N 
BEEE 

S 

“ 

+t) 


ps, 
8 
ss 
) 
w 
=~ 
a! 
KE 
en 
“N 
~ 
‘ 
% 
‘ 
S 


avrg OL 
Ayjuend 


ae qd 
OL uUy 


ral 
ae 
iS 
\ 
> 
Moe 
$5 
5 
“a 
48 
ouw~ 
ass 


1809 [VIO], 


42906 


efatewaD Waly 


Late ALILNVND 29 
Be cota agaLVWILS2 quoosy 1soo 4osV1 Fz77 ON aof 
“It 2 wd0. 
ANVdNO‘) NOIONYISNOD MVHLuaay Oc-Te-T “2s wa0g 
‘TA Wu0d 


CONSTRUCTION COSTS. - 171 


7. Labor Cost Statement. 


We are now ready to make out the Weekly Labor Cost 
Statement. In this, first the symbol is shown, then the kind 
of work; next, the weekly cost and weekly unit. Succeeding 
columns offer a detailed comparison with the Analysis of Esti- 
mate, — the estimated quantity unit and cost being set against 
the actual quantity and unit and cost attained in operation. 
The last two columns give opposite each item, in one case, the 
overrun; in the other, the saving. 

As an illustration: 

Suppose ve have listed in our analysis of estimate I 000 
cu. yds. of concrete under the symbol ‘‘ Med,” at a unit cost of 
$1.50 per cu. yd. By the fifth week of the job there has been 
completed 700 cu. yds. at a unit cost of $2.00 per cu. yd. Seven 
hundred cubic yards at $1.50 would be $1 050, which would 
have been the expenditure on that item, provided the work 
had been done at the estimated unit of $1.50. But actual cost 
is $2.00 per cu. yd., which means an expenditure of $1 400, or 
an overrun of $350 on this item. If it had been done for a unit 
of $1.00, there would have been a saving of 50 cents per cu. yd., 
or a total saving to date of $350. Each item is figured out 
similarly, and the difference between the saving and overrun is 
shown in the proper column. 

For those items on which no quantity is reported, as plant, 
watchman, overhead, etc., a percentage is used. For example, 
if $1 000 is allowed for overhead and the job is to last ten weeks, 


‘this overhead will average $100 per week. If, after the job has 


gone six weeks and $700 has been expended, and it is figured 
that $450 more will be expended, the overrun will be $150; 
and this is shown. 

The labor cost sheet gives the costs in detail for the job 
superintendent to study, and informs him just where he should 


concentrate and what he should study. If 75 per cent. of his 


total overrun is in two items, the place for him to remedy his high 
units is clear. Without some such data how cana superintendent 
intelligently talk to his foremen or know his job? 
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8. Labor Comparison. 


In order to condense this report for the management, a 
comparison of savings and overruns is made, listed under the 
various symbols. All the overruns or savings on one class of 
work are totaled, and the total overrun or saving shown as con- 
crete, forms, reinforcement, etc. The record of the previous 
week is also shown so it may be compared with that of the cur- 
rent week. 

The Labor Cost Statement, together with this labor com- 
parison sheet attached, is sent into the main office each week 
so as to reach there not later than the Monday morning follow- 
ing the closing of the pay roll. One copy goes to the general 
superintendent and one to the Cost Department. 


9. Pay-Roll Sheet. 


The pay-roll sheet is ruled for seven days, with two columns 
for each day, — one to show regular and the other overtime 
hours. The regular and overtime hours are extended and shown 
in separate total columns, as also is the regular and overtime 
rate, the total amount earned for the week being in the next 
column. 

The man’s name and number appear in the extreme right- 
hand column. This, I think, is rather unusual, but we find it 
much better when paying off, as the person paying need only 
look at the next column and not from one side of the sheet to 
the other to check the name and amount, which lessens the 
danger of errors considerably. ‘ 

So much for the labor cost records. Their handling is so 
standardized that we can transfer our cost men, if necessary, 


to any job, and they can readily pick up another timekeeper’s 
or cost man’s duties. 
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FORM VIII. 
ABERTHAW Construction COMPANY 
Job MM GS At Biddeford fe. 2074 vee 


LABOR STATEMENT COMPARISON 


W/E_7Z- 4/3 -20 
Saving 


W/E _7- 20-20 


Concrete 


Plant 


Forms 


Reinforcement 


Excavation 
Masonry 
Carpentry 
Ironwork 
Sash 
Painting — 
Overhead, etc. 
Miscellaneous 
° 
Labor Overrun to 7-<9a 1920 -$ S47S. 
Labor cae toe 7a Ld 1920 -$_ 3 258. 
Weekly Payroll $ 875 8.47 Payrolls to date$ 7 7.697/. JO 
“ Teams N73 26.00 Teams “ “ 7,975.00 
“ Trucks /50. 00 rocks acne 199.38 


“Total S9S/4 49 Total “ “ Syosg Qs .68 


FORM IX. , 
ABERTHAW CONSTRUCTION COMPANY. 


Job No. 1175. 
BPAY ROLE 
At TORRINGTON, CONN. 
Hours. 
Wed. | Thurs. Fri. Sat. Sun. Mon Tues. 
24. 25. 20. hs 28. 20. 30. 
R O. T s 
Hf 9 9 9 9 9 I wk. 
2 9 9 9 9 9 I wk. 
3 
4 
i 9 9 9 9 9 I wk. 
6) 9 9 9 9 OI a wes 
i 
5 9 9 9 9 9 I wk. 
9 
10 
II 9 9 9 9 9 I wk. 
T2 
13 
LASS) 9 9 63 9 423 
I5 9 9 9 9 9 45 
FON 9 9 9 9 9 45 
L7G 9 9 9 9 45_ 
. : 9 9 9 9 | 45 
a ie Pea, 9 f 
a S 2 9 45 
2r| 9 3 9 9 9 9 45 
22| 9 en 9 9 9 9 45 
a5 9 9 9 45 
a 9 9 9 9 A5 
2 9 : 
oe 9 9 9 45 
30 
or 
32 9 9 9 9 9 
SIS! 9 9 9 6 9 ne 
Bho) a Ne ae 
9 9 9 45 
Na 3 4 9 9 40 
Bee} [3a isso le] é 
9 
40 3 9 i aD (ee 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 1 
243 234 Sage 2348 | 236 |1 1853 


Sheet made out by H. W. Murdick. 
Checked by H. S. Kinsley. 
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FORM IX.— Continuep,. 
ABERTHAW CONSTRUCTION COMPANY. 


PAY ROLL. — Continuep. 
From 12-24-19 to 12-30-20. 


Page 1. 


RATE. 
AMOUNT. Soares Man's No. 
R Onn S 
dee ean votes eee eds by i. Supt. 2201. Richardson 
Bens OlOOl|. mend 2) $39.00 Clerk 02 Kinsley 
SI 03 
4 04 
ieee OF GO Lees cl oe oo) 40.00 Steel Fore. 05 Hollen 
OF EAS .OO\ Ne eet 2a 48.00 Carp. Fore. 06 Howard 
’ O7 
5 BTLOOl ree Se glen Ses 21.00 Timekeep. 08 Murdick 
09 
2210 
ieee SO-OO| ara. c1. alo 39.00 Lab. Fore. 11 Zavrello 
12 12 
i 13 
= Ce pe tees ee 36.13 Carp. 14 
T5 oe |e Re fee ae 38.25 Carpe 15 
16 Rolls] Eons A, | ae oe 38.25 Carp. 16 
Ex. BONS | opera Seth 2p ees 38.25 Carp. 17 
18 BOS eee vod 38.25 Carp. 18 
19 ps1 Been eras 38.25 Carp. ae 
20 
21 55 24.75 ee 21 
22 e555 2 24.75 Boe 22 
23 ISS 19.80 tee 23 
24 izi= 24.75 Steel a 
=) -70 30.10 Mech. 26 
27 37 Ol 31.50 Mech. 27 
28 -70 31.50 Mech. a 
s 2230 
30 31 
en 50 22.50 Labor 32 
te : Labor 33 
33 50 21.00 Fikes 
Se Aa Pt ae Labor 35 
33 cele ee Labor 36 
36 .50 20.00 ee re 
3$ 23 Mace Labor 38 
250): 22.50 Labor 39 
32 3 2240 
40 4I 
4I 42 
ee 43 
43 44 
44 45 
45 46 
4 47 
47 48 
ve 49 
49 2250 
50 


Approved, W. E. Richardson, Supt. 


Approved, Inspect. 


Page total, $773.53- 
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SECTION II. 
MATERIAL COSTS. 


1. Purchase Order. 


The first form necessary, of course, for material records is 
the Purchase Order. This form is made to give all the necessary 
information and to show what the material is to be used for 
which gives the cost man his distribution. 


2. Material Received Form. 


On receipt of the material, it is checked and entered on the 
Daily Material Received Form, showing the order number, 
vendor and material. On receipt of an invoice it is checked 
against this material received sheet for receipt of the goods. 


3. Invoice Record. 


When the invoice has been approved and passed for pay- 
ment it is entered in the Invoice Record. There is a page here 
for each vendor, and all payments made are entered, showing the 
invoice number, commodity and amount. In the right-hand 
columns are shown the check number with which the invoice 
was paid, date and voucher number. The last column shows the 
statement number on which the invoices appear when the 
month’s expenditures are reported to the owner. 

A page is also used for the weekly pay rolls, and this register 
should check with the total of the Labor and Material Cost 
Books. 


4. Analysis of Estimate — Material. 


As stated previously, the Summary of the Estimate is 
divided into the Labor and Material Analyses. The Material 
Analysis shown here includes all the material to be used on the 
job, with the quantities, unit prices and total money; also the 
subcontracts, insurance and field office equipment. 

This analysis is used for all material cost comparisons and 
by the Purchasing Department in checking up their purchases 
and prices submitted. 
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Form 242. 3-29-29 


PAGE 


INVOICE, RECORD 
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STATE, 
NO, 


DATE OF 
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MATERIAL 
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SECTION II.— FORM IV. 


ABERTHAW CONSTRUCTION COMPANY. 


Job No. 1175. 
ANALYSIS OF ESTIMATE. 


MATERIALS AND SUBCONTRACTS. 


January 


$2.29 
05 
.024 
2.00 
2.50 
2.50 
1.50 


18.30 
65.00 
65.00 


92.00 
“44 
38 
3.50 
1.00 
80.00 
100,00 
+353 
aes 
.06 
22.00 


Clement. 03 one co en se Bet oe eee an ae 
Freight and loss on empties........-....-. 3 400 bbls. 
FTOSES Rew ok Vic rege eae ae pos eR OR ae 2 eater AR 3 400 
Seatt hs 5G ts ih etn Se eae oe aa eer 3 850 Cc. y. 
Gravely sec <i slaycig st Siocon ion eee rece SOONG. ae 
Peastonest eee eae pe clet eee eeers 50 tons 
Cinders ian coat oe ae aeceraee 220 C. y. 
Plant: 

Small tools and supplies 

Rental for mixer, motor, joists, towers 

Power and fuel 

Temporary buildings 

Stagings, ladders and runs 

Sawmill 
For lumber, o5M (less salvage) ss 9. esa che ee ee ee 
Nails,-oil and:sundriess2)t ioe ee eee ee eee 
Metal formis’erected’ winnie oe ee See aS 
Eumber2=inscpruce plankeenee cera eects 17M 

Sain Planks¥ hese me eee ote ea en 13M 

g-in. furring 

2x 4 studding 

F-in. tongue and groove 

I-Iny maple Hoormp- veers eee re 10M 

T-iny COLK HOOrIN ans: lee ee eee ee 68 s. f. 

Tins cell board? ae.ceenetene teres Bete 135 S.d. 

Bwulding papetce ce at cone see es 76 rolls 

Stair rails. hadacis Wa ae ce nee ence een 80 ft. 
Steel reinforcement: + .)4,.124.- ae een eee III tons 
Steel spirals: os, .26 ees noses ee Re ee 4 tons 
Steel sash 2)..ctraisk', paved 42k ORe eee CO UO ects 
Glass oop.ciinsc See aan eee eee 6100s. f. 
Putty for clazinws =e ieer --osne eee ce 3 200 lbs. 
Titties «/aiies Bi sted ocgetae, SRS ae eee 4 tons 
Lerrascotta blocks Anns. scene eee Oe 5 400 s. f. 
‘Terra-cotta blocks, Gane olsen ane I 080 s. f. 
Nonpareil insulating brick, 4 in. .......... 200 s. f. 
Nonpareil insulating brick, 2} in. .......... 160 s. f 
Akron Tile Pipe, 8 ita wae ee eee 290 fl. 
Akron: Tile: Pipe ..6 saat tnt ees eee 60 fl. 


Akron: Tile Pages iso Scns, pe eee 50 fl. 
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192 
88 

648 

162 
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SECTION II. — FORM IV. CONTINUED 


Metal lath. Ne Sg Sap ee 8s. y. $1.30 $10 
ES yuineplaster materiale. “hago Sachie Boca eR eae Rage Re ae 25 
ISAO NaNO eae 2A a tin Ee dake Ba OR ee 3.475 
Electrical contract. See Sd, 5 SNS SS et RS tt RO ETE 2 300 
Heatiie antl dicinkler Contract. LE get Y OR ROE, RCS. A RE LEVEES | 0) 
Plumbing. . : gt 3 TRO eR ge a Pe 3 500 
BA cathes materiale: Ludiged lop SNe pire eh lad eee an a ER Pane I 000 
Liability insurance. fe sey ea eae I 500 
Be recinthadent’< kalary. eavek pared stationery, hace SbCl sae ey I 600 


5. Material Cost Record. 

The Material Cost Record consists of a loose-leaf I. P. 
binder book. In it each item in the Material Estimate has a 
page, and the estimated quantity, amount and unit is entered 
at the top of the sheet. After the invoices for material have 
been checked and paid they are entered in the Material Cost 
Record. The date of the invoice, vendor’s name, kind and 
amount of material, and cost, are entered. - 

There is also a column headed ‘‘ Outstanding Orders,” and 
the amount of an order, as soon as it is placed, is shown in this. 
column in pencil. As payments on these orders are made they 
are entered in ink in the amount column, and the outstanding 
order figure reduced correspondingly. The next column is for 
credits and the last shows the total cost. 

This book, then, contains all amounts paid for material on 
the job, and the total of this book and the labor cost record at 
the completion of the work must check with the total cost as 
shown in the bookkeeper’s ledger. This book is the permanent 
record of the material costs, and is sent to the home office at 
the completion of the job. 


6. Material Cost Statement. 

In order to know how our purchases for material compare 
with the analysis of estimate, we make each month a Material 
Cost Statement similar to our Weekly Labor Cost Statement 
and show the overruns or savings on each item. 

This form shows the item first, then the estimated and 
actual quantity, estimated and actual unit and estimated and 
actual cost. In the next column is entered the outstanding 
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orders. In the estimated quantity column is entered the total 
quantity as shown in the Analysis of Estimate and in the actual 
quantity column the quantity actually paid for. This statement 
is made to show as nearly as possible not only what the overrun 
is at the time the statement is made, but the final overrun or 
saving. 

Of course, on the first three or four statements on a job that 
will take ten months to complete this is not possible, as all 
purchases will not be made or all contracts let, but in a very 
short time this comparison will indicate quite clearly the saving 
or overrun on the material costs that will show at the completion 
of the work. In addition to the outstanding orders being shown, 
we also estimate salvages and credits on plant, form lumber, 
etc., and include these figures in our statement. 

Three copies of this monthly Material Statement are made. 
Two copies are sent the home office, —one for the general 
superintendent and one for the Cost Department. The third 
copy is for the job files. 

We have, therefore, in the home office each week a Labor 
Cost Statement and each month a Materia! Cost Statement. 


7. Tabulating Job Cost by the Graphic Method. 


The purpose of this graphic chart is to place before the 
general superintendent and construction manager the status of 
the job and enable them to quickly pick out those items which 
are above the estimate and need special attention. 

This chart shows what the final overrun or saving will be 
on the various items if the unit obtained to date is maintained 
for the remainder of the work. 

A valuable feature of this chart is that the quantity of work 
influences the tabulation, thereby showing that a small overrun 
on a very large quantity would result in a much larger monev 
overrun at the end of the job than a large overrun on a small 
quantity of work. This would indicate that the large quantities 
of work to be performed should have the first attention in getting 
low unit costs. ; 

On our Labor Cost Statement you will remember we show 
the saving or overrun to date on the various items of work. 
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Job No. 1145. 


Date started, 4-17-19. 


SECTION II. — FORM VIII. 


ABERTHAW CONSTRUCTION COMPANY. 
COST SUMMARY. 


MANUFACTURING BUILDING FOR E. A. MALLORY & SONS, INC., DANBURY, CONN. 


Date completed, 10-24-19. 


| LABOR. 
ITEM. Quantity-""“Wix. | Unl. | Unl. Total 
Place. | Cem. Agg. Unit 
CONCRETE. 
1 Footings, columns, floors, roof, etc.| c. y. || 2077] 1.20 |°.338 | -935 2.47 
2 |Window sills, coping, etc.. eee (0 ioe 1 548 .15° | .0029 | .021 Sie Sh 
3 |Carbo. rub, inside and outside. s. f. | 14 210 SEAS cere de a oe -143 
4 Granolithic finish, laid after... ..- s. f. | 28.000} 6.20 | .29 38 6.87 
5 \Unload and handle cinders....... Sb Hearse: plate 18.00 
| Mix 
Ouanvity| Tend. | GM | Lek | Fol 
MASONRY. a? ere A 
6 |Unload, mix mortar, tend and lay 
ex 6" T. C., part incl. stagings| s. f. |} 5 861 || 13.30 12 -187 13.61 
7 |Plaster partitions and metal sash.| s. y. |} I 291 .582 | .o18 0077 .607 
8 |Picking second-floor oe for 
plastetocaer ease ve 970 .098 .098 
9 |\Plaster second- floor ceiling... a SSEL¥s 970 457 -457 
TON Netal lath partitions ctv sete etal ey eet erate eee 64.00 
Make 
Quantit rect Unl. Total 
sates rr Strip Lumb. Unit 
rr |Footings, foundations, brook wall, 
etc.. s. f. || 16 808 || 7.98 17 8.15 
72 |Floors, ‘beams, curtain walls, ‘ete..| s. f. 46 422 || 11.30 17 1g 
I3 Columns and mullions.......... Sof. 77.852) ).1 7.00 aieey 18.07 
rTyaSidewalkivge. | eee hiae sees eee Pig lea cree eae aks 47.00 
15 |Windows, coping, ete.. et cat etadall etesgo: .27 | .0009 .2709 
16 \Brook wall under first floor. ..... $ ay | ke Ae 144.00 
17. une walle. someae sec eae Pasi Alcseare 383.00 
Bend | Unl. | | 
Quantity. and te ein 
‘ REINFORCEMENT. Place. | Team an 
18 |Cut, bend and place, including 
Spitalowcdat Ge ek ee eee t. 84.74 || 14.99 | 2.29 | ee: | 1 728 
} 
Quantity] | | 
os _ EXCAVATION, 
TO CAL SITE Scone anteater ene het | eee | RS 
20 |Dig footings, foundations, etc....|s. y.|| 1 ark ace Papen sg 
zr |Backfill’.- y:. deg seeuhe, oaeeotes Pal enna) caper Boy (cto 8.00 
a \Shesting ., vache cee eee ee Pee re Pee ey 
23 (Coffer damm. «.c sana fide sre ee ene ee ee pica Cuil ain ll OSL OO 
sty || Labor Total 
Fists CARPENTRY. puanety | _ Unit. | | | Unit 
24 |Framing, temp. roof, etc......... M 1 || 16 | 
25 |Erect wood partitions, sash, doors, 3 95 eeciaevl wacet SOLOS 
Se ‘ ining sc) ee EES Es 
26 Setting wood doors............. $ iy eet bs OAD: OA 4 Shs 
27 |Setting wood sash. rere ied oe 784 , 241 eee, Bites Ta 
28 |Carpentry work — bulkhead... aaiaeet $ eae Bee oe mets been 


SECTION II.— FORM VIII. — Continvuep. 
ABERTHAW CONSTRUCTION COMPANY. 


COST SUMMARY. — ContTinvuep. 


Sheet No. 1 of 4 sheets. 


MANUFACTURING BUILDING FOR E. A. MALLORY & SONS, INC., DANBURY, CONN. 


Supt. John L. Noel 


] 


MATERIAL. PLANT. 
| Cost Cost | Total Sup- Frt Total Unt a 
Cem Agg. |__Unit Labor. | ‘lies. | Rental. | Unit. 2: 
3.40 1.825 5.225 || .627 -795 | 1.04 2.46 || 10.15 | 20 831 
.029 0401 -0692 || .0154| .019 | .0254] .059 30 469 
Beas Sih hie. i 5 oS as 5 yer aae 4 nena [eee ie Ree :143 | 2044 
2.97 .86 3.83 10.70 2 997 
ne eee Be. a (eerie ie ei meee See eet mt cemicen liar ceri Tih fo.tead SecdP are: Sar 18 
26 359 
Cost 
| Cost Brick Misc Total Total Total 
Cem and Mat Unit Unit. Cost 
Tile 
1.34 17.00 1.62 | 19.96 33-57 2 000 
ES Meee en nes 021 .203 81 I 048 
PS Pe eee ... |-...... || Air halmmers| & poin'ts .085] .183 178 
aster whe .109 .109 sit sree pnt .506 562 
ateere eho tos 2 Tor Bed \a53: Sven 120 
3.908 
Cost, Misc Total Total Total 
Lumb. Mat / Unit Unit Cost 
6.64 1.10 7.74 15.89 2 664- 
6.64 1.10 7-74 19.21 8 944 
6.64 1.10 7.74. 25.81 2 028 
1 Soe SOW ye GRE soho Net ed at aes Se ele | See er ee ee Heise se 47 
0299 0055 0354 .306 494 
eR Nite cere Par sorvelh Sle fovei & LD FAs a 144 
= 5 ofp Sige] ME Sr ee cee | le a Ho \\ asec 383 
[ 14704 
Cost 
i Total | Total 
Aiea | Bae | ah gas 
Spirals. | | 
75.80 | 518 | : | 76.318 ; | whe 03.508 | 7 904 
Total Total 
| | | | | Unit | Cost 
Ree sath aera SE A we gol parce pe oS Sn ae ei ee cla 307 
Ee UC, ee I eel SEM Cs cia satire [Racha Boyne eoe 1.06 1 851 
3° Asa) IS i et ie Soe eee Peed allagnen me pasar ya WNcnieney 438 
: 6 Brey dl mene aula | came hes 29 
a ce fae eer ea rae 652 
ore Cael NR aera 3 3 Bi 
Total Total 
ES eae Beg Oe ee 
Uo eS ee eee we ea et | O20 5 524 
Siorciesa a 2.27) Myo  atir-c= 3202 10027, 
eer ae al ho be vas. het SO ih ts 742 
Are o18 ok Aly hee .259 982 
Epithet Bicetiic. vain’ 25) a ares, 65 
Pee IME tS a Aber ere aan (Ne rete ee 2450 
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Any seemingly small unit overrun on this labor statement would 
not always cause serious comment on the part of the job superin- 
tendent or management, but on these charts this small unit 
overrun, if it applied to a large quantity of work, would result in 
a very large money loss at the end of the job. 

Plotting these costs each week, directly under the previous 
weeks, shows any variations and can be easily studied, compared 
and acted upon immediately before it is ancient history and too 
late to do any good. 


8. Final Cost Summary. 


At the completion of the job and after all bills have been 
paid, the final cost summary is worked up. The labor, material 
and plant units are shown separately and each divided into two 
or more items, and the total unit and total cost obtained. 

These summaries are blue-printed and a copy furnished the 
Estimating Department. 

Attached to this summary is a Job History, giving informa- 
tion regarding — 


Personnel; 

Prices paid for cement, sand, brick, etc.; 

Nature of the soil; 

List of subcontractors; 

Wages paid labor; 

How concrete was distributed, whether by buggy or chutes; 
Number of towers and height, etc. 


9g. Cost Comparisons. 


In order to stimulate interest among our foremen we have 
been making up at the home office weekly comparative cost 
statements showing the units obtained on various jobs for similar 
classes of work. On this comparison we show the bogey unit 
allowed each job on the items compared, the quantity done, and 
the unit obtained on the job. Under each job we show the 
superintendent and foremen’s names, and the units below the 
estimate have a square around them, and the foreman showing 
the best performance as compared with his own estimated unit 
has a star opposite his name. We find that these comparisons 
arouse considerable interest and some rivalry. 


SECTION IIJ.— FORM IX, , 
COMPARISON OF UNIT COSTS TO DATE 
FOR JOBS WITH SIMILAR ITEMS OF WORK 


CONSTRUCTION COSTS. 


FOREMAN Murph 
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The quantity man, of course, has to keep in very close 
touch with the timekeeping and cost departments. He reports 
the quantities under the symbols as shown on the Analysis of 
Estimate, and must keep these right up to date in order to insure 
the cost statement being completed promptly. 

On small jobs the reporting of quantities will be done by the 
engineer, but on large operations one man will be assigned to 
this work alone. Without good accurate quantities up to date 
at all times the cost data are, of course, practically useless. 


Does it pay? . 

You may say, ‘‘ Well, this seems to be a good system, but 
does it pay?”’ I think it does. 

On one job, recently, the brick costs were high compared 
with the estimated unit. It was found that masons were laying 
I 100 to I 200 brick a day, a good average for that particular 
class of work, so attention was given to the tending It resulted 
in a rearrangement of the delivery of the brick to the elevator, 
and a very substantial saving on the unit per thousand. The 
costs showed this high unit at once, and afforded the means of 
rectifying it before it was too late. 


On a large job in the South, last summer, the labor overrun 
was steadily increasing, and a detailed study of the costs was 
made. It was found that 60 per cent. of the overrun was in the 
form work, and further, that 80 per cent. of this 60 per cent. 
was in two items. You can readily see that this gave to the 
management a big advantage in showing them what to concen- 
trate on. This they did, with the result that many thousands of 
dollars were saved and the curve showing the overrun flattened 
out, and remained practically so during the remainder of the work. 


On one job the cost of laying maple flooring was running 
high. A man was set to watch the operation. The building 
had square interior as well as exterior columns, the corners of 
which had been chamfered by fitting a fillet in the column form. 
When the edge strip was fitted around these columns a *small 
triangular piece was fitted into the chamfered space. Time 
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taken on this one operation showed that it added 20 cents per 
square over the whole floor, as there were four pieces fitted to 
each interior and two to each exterior column, or twelve to each 
bay. It was too late to make the maximum saving of 20 cents 
per square on this job, but bv filling these holes with neat cement 
mortar the cost per square was reduced about 13 cents, and on 
the next similar building, by cutting off the fillet strip on a bevel 
just above the level of the edge strip. the full 20 cents per square 
was saved. 


On another job the cost of laying floor plank was high. A 
time study was made and several reasons discovered for the 
high cost, one being the high cost of lumping, largely due to 
lack of proper planning. The cost prior to the time study was 
$10 per thousand board feet. The time study showed that it 
could be done for $5.25 if done at 100 per cent. efficiency. The 
final average for this job was $8.65. 


The above are some examples where the savings can actually 
be traced to our cost system. We feel that there are many 
other instances where savings are made and economies obtained 
and that if all contractors could establish some such system it 
would be of great advantage to all, 
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LEONARD C. WASON.* — I think that Mr. Connor has proved 
most conclusively that it does pay. The company developed a 
cost accounting system at a very early date. The present 
system is the outgrowth of experience. Its first object is to give 
promptly information to the job superintendent wherein work is 
costing too” much, so that it can be quickly corrected. Its 
secondary object is to obtain accurate data for assisting in making 
future estimates of the cost of similar work. 

I will cite one of our early contracts, twenty or more years 
ago, when dollars counted a great deal in the results accomplished. 


* President, Aberthaw Construction Company, 27 School Street, Boston, Mass. 
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Before building the concrete fence around Harvard’s Athletic 
Field, we made an estimate of cost of labor per lineal foot of 
posts above the horizontal beam at the ground level, of $1.00 
per lineal foot. The first week these were started the cost was 
$2.40 per lineal foot. I had the report on Saturday morning, 
and when I went to pay off I called the attention of the foreman 
to thisitem. He said he was doing the best he could. I couldn’t 
stop to look into it then, but on Monday morning I went over, 
spent the forenoon there, and gave him my ideas as to how he 
could straighten it out. The result was that the cost dropped 
to between fifty and sixty cents per lineal foot, and did not 
exceed the estimate again during the life of the job, which ran 
several months. Prompt action changed a loss into a profit 
without any loss in quality of work. The great thing is to check 
the work when you can act on what you find instead of when 
it has become ancient history. 

I know one large local construction firm which has a most 
elaborate cost system, but they do not obtain their records until 
about three weeks after the work has progressed. It is then 
ancient history, — too late to act in order to correct expensive 
itemise. 

Eight to twelve items, out of the fifty to seventy total into 
which our records are subdivided, include nearly 80 per cent. 


‘of the total cost of all operations. These are analyzed and on 


the superintendent’s desk at ten o’clock on the morning following 
the execution, and he has all the rest of the day to act upon 
them, if necessary. So our costs enable him to keep the work 
under absolute control, and, thereby, savings are made. 

I assure you most positively that it does pay. It paid 
several years ago when we were doing strictly lump-sum contract 
work, and it pays much more now on percentage work. It 
keeps the work under absolutely close control. It also keeps us 
on very friendly terms with the owner. I wish that more con- 
tractors did it. If they did there would be fewer failures and 
there would be more profits made in the contracting business. 

To illustrate by one comparison before closing, as to the 
difference in cost between lump-sum bidding and percentage 
work. We have had two cases — one a very small contract and 


— 
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one fairly sizable — where the owners received lump-sum bids 
and thought them rather high. They were strictly competitive 
bids from several contractors. They were rejected and we were 
awarded the contract on a cost-plus basis. We completed the 
small job about 4 per cent. under the lowest bid, and on the 
large job we saved over 10 per cent., showing that work on a 
percentage basis and with the cost under close control can be 
done cheaper than on the lump-sum contract basis. 
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MEMOIR OF DECEASED MEMBER. 
LOUIS BERTRAND VAUGHAN.* 


Louis BERTRAND VAUGHAN, the son of Andrew Jackson 
Vaughan and Esther Norris Vaughan, was born in Boston, Mass., 
August 22, 1858, and died at Providence, R. I., July 22, 1920. 
He came of New England ancestry and was a lineal descendant 
of George Vaughan, who had the commission of colonel in the 
provincial forces during Queen Anne’s War and in 1715 was 
appointed lieutenant-governor of the province of New Hamp- 
shire. 

Louis Bertrand Vaughan received his early education in a 
private school in Providence, R. I., and in 1878 was graduated 
from the English High School to take up engineering work in the 
city engineer’s office in Providence. 

From 1878 to May, 1886, he was engaged as rodman, in- 
strumentman and assistant engineer in city property, sewer and 
highway departments, on surveys and on the construction of 
sewers and roads, for the city of Providence. Fora short while 
after this, Mr. Vaughan engaged in private practice as a civil 
engineer in Providence, but left that in May, 1887, to take up 
cable railroad work. While engaged in this special field, he 
acted as assistant engineer for the Cable Tramway Company, 
of Omaha, Neb., first in immediate charge of construction of 
power house and installation of driving-plant, and second season 
in charge of surveys for and construction of cable roadway. 
From February, 1889, to April, 1890, Mr. Vaughan was assistant. 
engineer with the Denver (Colorado) City Cable Railway 
Company, in charge of surveys for and construction of roadway 
of Larimer Street Line, and Larimer Street and 16th Street 


— — — — —* 
* Memoir obtained by Frank EF. Winsor and substantially as prepared for the American 
Society of Civil Engineers. 
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viaducts. The remainder of the year 1890 was spent in Cleve- 
land, Ohio, with the City Cable Railway Company, in charge of 
construction of one division of road, including track and vault 
work. 

In February, 1891, Mr. Vaughan was appointed assistant 
engineer of the Brooklyn (N. Y.) Heights Railway Company, in 
charge of the construction of the power house and installation of 
the plant, Montague Street Cable Road. From July, 1891, to 
April, 1893, he was assistant engineer on Broadway and Seventh 
Avenue Railway Company, New York City, in charge of con- 
struction of a section of the cable railway from Waverly Place 
to 17th Street, and later of the Houston Street Power Station, 
including the installation of driving machinery. 

For a short time after this, Mr. Vaughan returned to private 
practice as a civil engineer in Providence. In April, 1895, he 
went to Cambridge, Mass., as assistant engineer in charge of the 
construction of several sections of the 2 500 000 000 gal. Hobbs’ 
Brook Storage Basin of the water works, the last six months as 
resident engineer in entire charge 0’ the completion of the work 
and of final estimates. This work was followed by a short 
period as assistant engineer in charge of the surveys for a section 
of a high-level sewer of the Massachusetts Metropolitan Sewer- 
age Commission. 

From December, 1898, to May, 1902, Mr. Vaughan was with 
the Boston Elevated Railway Company as assistant engineer on 
calculations for the steel structure, in charge of the construction 
of pile and concrete foundations on a section of the road, on 
design of special track work, and in charge of re-arrangement of 
tracks, installation of third rail and changes in station platforms 
of the Boston subway.. During the last six months he was in 
the roadmaster’s office, in charge of track repairs on the elevated 
structure and in the subway. 

From May to September, 1902, he was with Westinghouse, 
Church, Kerr & Co., in charge of the surveys on a section of high- 
speed electric railroad in central New York state, but here his 
health broke down and he was obliged to resign. 

For about three years after this, Mr. Vaughan was with 
Percy M. Blake,* civil and hydraulic engineer. Newtonville, 
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Mass., as assistant engineer in charge of surveys, designs and 
estimates for water works and water-power development and 
valuation of water-works properties in various places in Massa- 
chusetts and Connecticut. 

It was not until February, 1906, that he was connected with 
the Board of Water Supply, Reservoir Department, for New 
York City. At that time he was appointed assistant engineer in 
charge of the real-estate surveys... From 1909 to I91I Mr. 
Vaughan was a section engineer in charge of the construction of 
the intercepting sewer in Kingston, N. Y. During 1912-13 he 
occupied a similar position on bridge construction for the high- 
way around the reservoir, including the Travers Hollow bridge. 
In 1914 Mr. Vaughan was on the fencing and highway surfacing 
contracts around the reservoir. 

In April, 1915, he was transferred to the Southern Aqueduct 
division at Valhalla, N. Y., where he was engaged on the final 
estimates for the Kensico Reservoir, including bridges and 
highways. On March 3, 1916, Mr. Vaughan retired from the 
engineering profession, to spend the remainder of his life in 
Kingston, N. Y. 

On September 21, 1882, Mr. Vaughan was married to Miss 
Ida Etta Hall, of Providence, R. I. In the fall of 1918, after a 
year’s sickness, Mrs. Vaughan died at Kingston, N. Y. From 
this blow Mr. Vaughan never recovered. Worn down by the 
grief and sorrow of her sickness and death, pernicious anemia did 
its deadly work, and in less than two years Louis Bertrand 
Vaughan died, at the home of his brother, in Providence, R. I. 
Here he was laid to rest beside his wife, in the North Burial 
Ground, 

He is survived by a brother, Frank Leslie Vaughan, secre- 
tary and treasurer of the Providence Engineering Corporation, 
Providence, R. I., and an only son, Victor Hall Vaughan, a 
graduate of Harvard College, class of 1918. 

From 1906, when Mr. Vaughan joined St. John’s Episcopal 
Church in Kingston, N. Y., he held the various offices of vestry-~° 
man, senior warden and church treasurer. At the time of his 
death he was senior deacon of Kingston Lodge, No. 10, °F. & 
A. M.; a past high priest of Mount Horeb Chapter, R. A., 
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Kingston; commander of Rondout Commandery, No. 52, 
Knights Templar, Kingston, N. Y., and a member of Cyprus 
Temple, Mystic Shrine, of Albany, N. Y. He was also a mem- 
ber of the American Society of Civil Engineers, New York City, 
and of the Boston Society of Civil Engineers. 

_ Mr. Vaughan was a man of quiet nature and fond of home 
life. In his profession he was a diligent and conscientious 
worker, never allowing his own personal feelings and comfort to 
interfere with the carrying our of his duties and obligations. He 
was a wide reader, especially in the field of ‘iterature and history, 
and throughout his life was much of a scholar. To those who 
really knew him, his extraordinary kindness and devotion to 
high ideals gained him a name to be envied. 

‘““ A good name is rather to be chosen than great riches, and 
loving favour rather than silver and gold.”’ 
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Army Cantonment at Ayer, Mass., 
Completed on Schedule Time 


Demonstrating the Wisdom of awarding this 
Contract on a Cost Plus Percentage Basis 


i The 622 Buildings whose completion our schedule called for by Sep- 


tember | were ready for the troops, and many of them occupied. 


And 124 Buildings in Addition, including 46 of the 59 buildings 
needed for the 1,000-bed hospital unit, costing $500,000 ; refrigerating 
plants, storehouses, bakeries and miscellaneous buildings — all these com- 
pleted ahead of schedule time. 
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Necessitated : 
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$750,000 in Ready Cash Supply /System with 
Finishing One Building il f Pi 
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Two Months || Building a Complete Sewer- 
The Delivery of 30 Million age System with 

Feet of Lumber 20 Miles of Pipe 


Capt. Canfield, in command of the Ayer Camp, informing us that Ayer headed the list of 
cantonments in percentage of completion, writes : 
“‘. This distinction should be a source of great gratification to 
your organization, as it is to mine.”’ 
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